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THE MEDITERRANEAN SEA
IS ONE OF THE SEAS OF THE WORLD MOST AFFECTED BY BIOLOGICAL INVASIONS IN TERMS OF HOW LONG THE INVADERS HAVE BEEN PRESENT, IN NUMBER OF ALIEN SPECIES DETECTED AND IN THE UNPRECEDEN-
TED RATE OF INTRODUCTIONS. TRIGGERED BY WARMING WATERS AND A NEWLY IMPROVED ROUTE THROUGH THE SUEZ CANAL, TROPICAL AND SUBTROPICAL MARINE SPECIES, SOME OF THEM VERY INVASIVE, 
HAVE PROGRESSIVELY MOVED INTO THE MEDITERRANEAN, DISRUPTING ECOSYSTEM STABILITY OF THE BASIN.
INVADERS
HUMANS PLAYING GOD IN THE MEDITERRANEAN
WHAT IS AN INVASIVE ALIEN SPECIES?
A NUMBER OF DEFINITIONS HAVE BEEN APPLIED TO DESCRIBE THE TERM INVASIVE ALIEN SPECIES (IAS); BASICALLY 
THE TERM INVASIVE IS ASSOCIATED WITH STABLISHED SPECIES WHICH ARE AGENTS OF CHANGE  AND THREATEN NATI-
VE BIOLOGICAL DIVERSITY, OR WITH SPECIES THAT THREATEN THE DIVERSITY OR ABUNDANCE OF NATIVE SPECIES, THE 
ECOLOGICAL STABILITY OF INFESTED ECOSYSTEMS, ECONOMIC ACTIVITIES DEPENDENT ON THESE ECOSYSTEMS AND/
OR HUMAN HEALTH. 
WHEN COLONIZING NEW ECOSYSTEMS, INVASIVE ALIEN SPECIES OFTEN OWE THEIR SUCCESS TO CERTAIN  CHARACTE-
RISTICS THAT MAKE THEM MORE DIFFICULT TO CONTROL AND CONTAIN. THESE CHARACTERISTICS INCLUDE THE ABILITY 
TO THRIVE IN DIFFERENT ENVIRONMENTS AND TOLERATE A WIDE RANGE OF ENVIRONMENTAL CONDITIONS, HIGH RATES 
OF GROWTH AND REPRODUCTION, LACK OF NATURAL PREDATORS AND THE ABILITY TO EXPLOIT A WIDE VARIETY OF FOOD 
SOURCES.
 THE SUEZ CANAL SHIPPING - BALLAST WATER MARICULTURE
HOW DO ALIEN SPECIES GET INTO THE MEDITERRANEAN SEA?
WHY IS THE MEDITERRANEAN SEA 
SUCH A FAVOURABLE ENVIRONMENT?
CONCLUSIONS
ADVERSE IMPACTS
THE EXTENT OF THE IMPACT HAS BEEN SO SEVERE THAT INVASIVE SPECIES ARE REGARDED AS 
THE SECOND BIGGEST CAUSE OF BIODIVERSITY LOSS AFTER HABITAT DESTRUCTION, CONSTI-
TUTING ONE OF THE FOUR GREATEST THREATS TO THE WORLD’S OCEANS ON LOCAL, REGIONAL 
AND GLOBAL SCALE, AND ALTHOUGH AMELIORATIVE ACTION CAN BE TAKEN AND THEIR EFFECTS 
CAN BE REVERSED, THEIR IMPACT IS MORE OFTEN IRREVERSIBLE.
THE INTRODUCTION OF INVASIVE ALIEN SPECIES IS A MAJOR THREAT TO ECOSYSTEM BIODI-
VERSITY, STRUCTURE AND FUNCTION. THEY MAY DISPLACE NATIVE 
SPECIES, REDUCE COMMUNITY BIODIVERSITY, CHANGE SPECIES 
COMPOSITION AND ABUNDANCE ACROSS HABITATS, MODIFY HABI-
TAT STRUCTURE AND PRODUCE CASCADING EFFECTS OR TROPHIC 
WEB SHIFTS THAT COULD RESULT IN MAJOR NEGATIVE IMPACTS 
ON THE ECOSYSTEM. MARINE INVASIONS CAN ALSO HAVE ECONO-
MIC AND HUMAN HEALTH IMPLICATIONS. SCIENTIFIC RESEARCH 
HAS ONLY JUST STARTED TO GLIMPSE THE EXTENT OF SOME OF 
THESE IMPACTS IN THE MEDITERRANEAN AND, FOR MOST OF THE-
SE INTRODUCTIONS, THE EFFECTS ARE COMPLETELY UNKNOWN.
THE SUEZ CANAL HAS CONTRIBUTED TO THE GREATER NUMBER OF 
ALIEN SPECIES ESTABLISHED SUCCESSFULLY IN THE MEDITERRANEAN 
SEA IN TERMS OF MAGNITUDE, FREQUENCY AND DURATION OF THE 
TRANSFER. FOR DECADES, THE CONTINUED MIGRATION OF MARINE 
SPECIES THROUGH THE SUEZ CANAL HAS HELPED EXPLAIN THE 
RICHNESS OF EXOTIC SPECIES FROM THE RED SEA IN THE EAS-
TERN MEDITERRANEAN, PARTICULARLY IN THE EASTERN AREA. 
A TOTAL OF 420 SPECIES HAVE BEEN INTRODUCED IN THE 
MEDITERRANEAN SEA THROUGH THE SUEZ CANAL. ITS 
DISTRIBUTION SHOWS A CHARACTERISTIC PATTERN OF HIGH 
SPECIES RICHNESS IN THE SOUTH-EASTERN LEVANTINE SEA, 
WHICH DECLINES WESTWARD ALONG 
THE BASIN.
THE SUEZ CANAL AUTHORITY 
IS CURRENTLY EVALUATING A 
NEW PROPOSAL TO INCREASE 
THE DEPTH OF THE CHANNEL 
OR DOUBLE ITS WIDTH IN OR-
DER TO ATTRACT SUPERTANKERS. 
A CHANNEL WITH GREATER WIDTH AND 
DEPTH WOULD INCREASE THE PASSAGE OF 
SEAWATER INTO THE MEDITERRANEAN AND THUS ENABLE THE MIGRA-
TION OF MORE SPECIES FROM THE RED SEA.
CLIMATE CHANGE WILL HAVE SIGNIFICANT IMPACTS ON THE STRUCTURE OF 
MARINE COMMUNITIES AND PROVIDE FURTHER OPPORTUNITIES FOR ALIEN 
SPECIES TO SPREAD AND OUT-COMPETE NATIVE SPECIES. ACCORDING TO 
SCIENTIFIC PROJECTIONS TO DATE, COASTAL SEA TEMPERATURES ARE EX-
PECTED TO INCREASE BY AT LEAST 1-2.5 ºC BY THE END OF THE 21ST 
CENTURY OVER THE WHOLE BASIN OF THE MEDITERRANEAN SEA. AS THE 
MAJORITY OF ALIEN SPECIES IN THE MEDITERRANEAN ARE THERMOPHILIC 
THAT ORIGINATED IN TROPICAL SEAS OF THE INDO-PACIFIC, WARMING SEA 
TEMPERATURES WILL FAVOUR THE INTRODUCTION OF MORE RED SEA SPE-
CIES INTO THE SOUTH-EAS-
TERN MEDITERRANEAN AND 
THEIR RAPID SPREAD NOR-
THWARDS AND WESTWARDS. 
SIMILARLY, IT WILL ALSO AS-
SIST THE SPREAD OF SPECIES 
OF TROPICAL ATLANTIC ORI-
GIN INTO THE WESTERN BA-
SIN.
SCIENTISTS AGREE THAT INVASIVE ALIEN SPECIES REPRESENT A SERIOUS PROBLEM FOR THE WELFARE OF THE MARINE ECOSYSTEM OF THE MEDITERRANEAN SEA. 
IT HAS BEEN PROVEN THAT MANY OF THEM ARRIVED BY MAN-MADE PATHMWAYS. IN ADDITION CLIMATE CHANGE ALSO AGGRAVATES THIS SITUATION BY CHANGING THE 
ENVIRONMENT. MOREOVER THE NUMBER OF ALIEN BIOTA APPEARS TO BE UNDERESTIMATED, DUE TO THE LIMITED FUNDS.
IT IS IMPORTANT TO DETECT INVASIONS IN THEIR EARLY STAGES, BEFORE THE ERADICATION IS EXPENSIVE, DIFFICULT OR IMPOSSIBLE. THAT IS WHY WATCHING THE 
PATHWAYS AND NEW MANAGEMENT METHODS ARE INDISPENSABLE, SO IS CONSTANST SURVEILLANCE AND MONITORING. IT IS ALSO NECESSARY TO INCREASE HUMAN 
RESOURCES, NOT ONLY BY PROFESSIONALS. BUT BY VOLUNTEERS WHO REPORT THE SIGHTING OF SPECIMENS, THAT CAN HELP THE SCIENTIST FIND HOTSPOTS AND 
CREAT A DATABASE, AND ALSO DISPERSION PATTERNS OF IAS.
FOR THIS PURPOSE, WE CAN IMPLEMENT AWARENESS CAMPAIGNS AND IDENTIFICATION GUIDES TO MAKE A JOINT COLLABORATION BETWEEN AUTHORITIES, RESEAR-
CHERS AND CITIZENS.
SHIPPING HAS BEEN IMPLICATED IN THE DISPERSAL OF NUMEROUS NERI-
TIC ORGANISMS, FROM MICRO-ORGANISMS AND MACROPHYTES TO FISH. 
SHIPS CAN TRANSPORT ALIEN SPECIES IN BALLAST WATER, AS HULL FOU-
LING OR AS SOLID BALLAST.
BALLAST IS USUALLY TAKEN INTO DEDICATED BALLAST TANKS OR 
INTO EMPTY CARGO HOLDS WHEN OFFLOADING CARGO, AND IS 
DISCHARGED WHEN LOADING CARGO OR BUNKERING (FUELLING). 
BALLAST WATER THEREFORE CONSISTS MOSTLY OF PORT OR 
NEAR-PORT WATERS THAT CAN CONTAIN MANY VIABLE ALIEN 
ORGANISMS EVEN AFTER LONG VOYAGES. AFTER 
THESE ORGANISMS ARE FLUSHED INTO A NEW 
PORT ENVIRONMENT, SOME OF THEM MAY 
BEGIN TO CROWD OUT NATIVE SPECIES AND 
DISRUPT LOCAL ECOSYSTEMS.
SHIPPING, THROUGH BALLAST WATERS AND HU-
LL-FOULING, WAS THE MOST PROBABLE PATHWAY 
FOR THE INTRODUCTION OF 308 SPECIES. HOTS-
POTS AREAS INCLUDE THE MAIN PORTS IN THE ME-
DITERRANEAN SEA. ALSO THE GROWTH OF MARINAS 
IN MANY MEDITERRANEAN COASTAL AREAS IN RECENT 
YEARS COULD BE PROVIDING A PLATFORM FOR THE SPREAD 
OF IAS AS THESE SITES ARE CLOSELY ASSOCIATED WITH THE MOVE-
MENTS OF VESSELS (FISHING OR RECREATIONAL BOATS OR COMMERCIAL 
SHIPS) CARRYING ALIEN SPECIES AS HULL FOULING.
THE INCREASING MARKET-DRIVEN DEMANDS FOR EXOTIC FISH AND SHE-
LLFISH AND THE DECLINE IN WILD FISHERIES HAVE CREATED A SURGE 
OF MARINE AQUACULTURE (MARICULTURE) ALONG THE SHORES OF THE 
MEDITERRANEAN IN THE LAST 30 YEARS. PRODUCTION OF SHELLFISH 
HAS INCREASED EXPONENTIALLY, AND TWO COMMER- CIALLY IM-
PORTANT SHELLFISH, THE AMERICAN OYSTER 
CRASSOSTREA GIGAS AND THE MANILA 
CLAM RUDITAPES PHILIPPINARUM, WERE 
INTENTIONALLY INTRODUCED INTO THE 
MEDITERRANEAN FOR THIS PURPOSE IN 
THE 1960S AND 1970S, RESPECTI-
VELY. 
UNRESTRICTED TRANSPORT OF COM-
MERCIALLY IMPORTANT ALIEN OYSTERS 
HAS ALSO RESULTED IN NUMEROUS UNIN-
TENTIONAL INTRODUCTIONS OF PATHOGENS, 
PARASITES AND PEST SPECIES. OYSTER FARMS 
HAVE SERVED AS GATEWAYS INTO MEDITERRANEAN COASTAL WATERS 
FOR OTHER ASSOCIATED SPECIES AS WELL AS SEVERAL NON-NATIVE AL-
GAE.  A TOTAL, OF 64 SPECIES HAVE BEEN INTRODUCED IN THE MEDI-
TERRANEAN SEA THROUGH AQUACULTURE. TWO MAIN HOTSPOT AREAS 
HAVE BEEN IDENTIFIED, THE THAU LAGOON (GULF OF LION, FRANCE), 
AND THE VENICE LAGOON (NORTHERN ADRIATIC, ITALY).
v    
EUROPEAN UNION LAWS
THE EUROPEAN UNION IS AWARE OF THE PROBLEM OF INVASIVE ALIEN SPECIES IN THE MEDITERRANEAN SEA. ON 
JANUARY 1ST IN 2015, CAME INTO FORCE IN THE EUROPEAN UNION THE “REGULATION ON THE PREVENTION AND MANA-
GEMENT OF THE INTRODUCTION AND SPREAD OF INVASIVE ALIEN SPECIES”.
• ONLY SPECIES INTRODUCED BY HUMAN INTERVENTION WILL BE REGARDED AS INVASIVE ALIEN SPECIES.
• “THE UNION LIST” WILL INCLUDE ALL THE IAS THAT ARE ABLE TO OR CURRENTLY CAUSING CONSIDERABLE DAMAGE.
• CENTRALIZED INFORMATION SYSTEM AND COORDINATION AMONG THE MEMBER STATES.
• PREVENTION IN PREFERABLE: STABLISH MONITORY SYSTEMS FOR EARLY DETECTION AND CONTROLS TO PREVENT INTEN-
TIONAL AND UNINTENTIONAL INTRODUCTION.
• STABLISHED IAS: ERADICATE THE POPULATION AS SOON AS POSSIBLE, WHEN THERE ARE STILL VERY FEW SPECIMENS.
• WIDELY PROPAGATED IAS: EFFECTIVE MANAGEMENT MEASURES, ALWAYS PROPORTIONAL TO THE IMPACT ON THE EN-
VIRONMENT AND AFTER AN ANALYSIS OF COSTS AND BENEFITS. WILL TO REPAIR THE DAMAGED ECOSYSTEM.
• MEMBER STATES HAVE TO IMPOSE SANCTIONS AND ENSURE THAT THEY ARE IMPLEMENTED, ACCORDING TO THE PRIN-
CIPLE “POLLUTER PAYS”.
• ANY MEASURE WILL NOT BE TAKEN ONLY IF IT IS TECHNICALLY NON FEASIBLE, IT INVOLVES A DISPROPORTIONATE COST 
COMPARED TO THE BENEFITS, OR HAVE NEGATIVE EFFECTS ON HUMAN HEALTH, THE ENVIRONMENT OR OTHER SPECIES.
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QUANTIFICATION
MORE THAN 5% OF MARINE SPECIES IN THE MEDITERRANEAN ARE NOW CONSIDERED NON-NATIVE. ACCORDING TO 
THE LATEST REVISIONS TO THE REGIONAL LEVEL, 13.5% OF THESE SPECIES ARE CLASSIFIED AS INVASIVE, BEING 
MACROPHYTES (MACROALGAE AND SEAGRASS) THE DOMINANT GROUP IN THE WESTERN MEDITERRANEAN AND THE 
ADRIATIC SEA, AND POLYCHAETE, CRUSTACEANS, MOLLUSCS AND FISH IN THE EASTERN AND CENTRAL MEDITERRA-
NEAN. THE VAST MAJORITY OF EXOTIC SPECIES APPEAR IN THE EASTERN MEDITERRANEAN (LESSEPSIAN SPECIES); 
SOME ARE EXCLUSIVELY ON THE SOUTHEAST BASIN, OTHERS ARE  RESTRICTED TO THE EASTERN BASIN, WHILE OTHERS 
HAVE COLONIZED THE WHOLE MEDITERRANEAN. MOLLUSCA ARE THE MOST STABLISHED GROUP, FOLLOWED BY FISH 
(ESPECIALLY LESSEPSIAN FISHES), PHYTOBENTOS (INCLUDING ALGAE AND ROOTED PLANTS) AND CRUSTACEAN.
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